Attorney's Docket No. 5649- 1 1 63 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: Jae-Hyun Park 
Serial No.: To Be Assigned 
Filed: Concurrently Herewith 

For: MAGNETIC RANDOM ACCESS MEMORY (MRAM) CELLS HAVING SPLIT- 
SUB-DIGIT LINES 



October 20, 2003 

Mail Stop Patent Applications 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



SUBMITTAL OF PRIORITY DOCUMENT 



Sir: 



To complete the requirements of 35 U.S.C. § 1 19, enclosed is a certified copy of 
Korean priority Application No. 10-2003-0030353, filed May 13, 2003. 

Respectfully submitted, 



Mitchell S. Bigel 1 
Registration No. 29,614 



Myers Bigel Sibley & Sajovec 
PO Box 37428 
Raleigh NC 27627 
Tel (919) 854-1400 
Fax (919)854-1401 
Customer No. 20792 



CERTIFICATE OF EXPRESS MAILING 

Express Mail Label No. EV 353592728 US 
Date of Deposit: October 20, 2003 

I hereby certify that this correspondence is being deposited with the United States Postal Service "Express 
Mail Post Office to Addressee" service under 37 CFR § 1 . 10 on the date indicated above and is addressed to: 
Mail Stop RATENT APPLICATION, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 




/ ^tA~^ 

^Susan E. Freedman 
Date of Signature: October 20, 2003 



rfl *1 ^ ^ *\ % 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 



mm hmB o^^H mm°\ siem sej^s ess. 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



H S £1 S 
Application Number 

m a a a a 

Date of Application 



10-2003-0030353 



2003^ 051! 13 SI 
MAY 13, 2003 



m si 

Applicant (s) 



oj 




SAMSUNG ELECTRONICS CO., LTD. 



2003 



06 



COMMISSIONERS 



10 



5 



1 





iflimfgglienl 



1020030030353 



%:% eJ*>: 2003/6/11 



[^ibi^i mm 
immmn] 2003.05.13 

[g*S£| SSI S»@ AH" Q| XI e El- 21 S3 g^- |jj MM 

[^g£J StESS] Magnetic random access memory cells having split 

sub-d i g i t I i nes 

[§^^3E] 1-1998-104271-3 
[CH£|oj] 

si- 

[ CH El °j 2 H ] 9-1 998-000642-5 

[5f?IS§s3i] 2000-054081-9 

[£§£| ^5?|] "[XHtl 

[£S°J S^SJI] PARK , JAE HYUN 

[?°Jf^SS] 750228-1559017 

449-901 

13^1 gojAI PISe ^AH£| 7-1&JXI ti^S 1029S 

[^3] KR 
[£JAF§^] 

^ A|] ^51S *ll 42521 ^§0|| S| oh § S| ^51S XII6052] f?§ 

011 21 m mm&A\ m m=?muct. chei°j 

(21) 

PI^S^S] 20 3 29,000 S! 

P^S^IS] 17 S 17,000 

0 2d 0 S! 

[£JAF§^?S] 21 m 781,000 §! 

827,000 SI 

[S¥AH#] 1. fiofAH- SAH|AH(£^)_1S 
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^-l-Csplit sub-digit lines)* A?] % 

7] W>£^l7l^ rMI^^H ^71^0.5. ^^^Cf. 
[tflSJE] 

£ 4 
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a^u. ^<?ll:-gr £fe a>7] ^ ^{Magnetic random access memory 

cells having split sub-digit lines} 

£ lOa^r £ 1^1 il^^l ^ ^ -Hj-^-g- Al^H^}^ cfl A]~g-<£ £ 

£ 10b^ ^Al^-i-oj] cr|-s ^ 4^.0} ji-^-g- Al^eflo]^^ dl a} 

£ ll^r £ 10a ^ £ lOb^l ^.^^1 7>7l e« ^-1-^ -Hp^o] Al^-eflo]^ ^jj-fl- 
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<10> 7\7] ^m^r ^ Jl^Ai ^3)-^ ^ ol^ 71^ ^7>1-^1 

(magnetic resistor)^] x}7] E^ ^ tK magnet ic tunnel junction; MTJ) ifl<*fl zj^Qt)-. 
#7l 7 > 7 ] ^^-(MTJ)^r *fll ^ ^12 ferromagnetic layers) ^ H# a> 

°H1 7fl*M Ei^iy ^^^(tunneling insulation layer)^: JE^tr^r. ^KHSKfree 
layer)^JL£ <d^-£]Tr <#7] *fll #*H3#£] *>7l ^(magnetic polarization)^ #7l 

7) 7 >7l E^ ^^-ofl o}*fl -fMi] ^ JO al, ^"71 *Kr#Sq 7>7l 

al^#(pinned layerH eJ-JiS. ^7] z\}2 #*f^!f^ ^>7) ^°\] ^ 

*>7li4 ti>^^(anti-parallel)l: ^ #7l *>7fl-I- ^a]^ ^7] 

71 e^ ^<flofl «fl*m t^^lH e]-^ (digit line)ol&fJi ^<s> 

<n> 0 cW^«r (quantum mechanics HI 7}^^ ^^H^H^spintronicsHl tnf^^ , #7l 

^>-n-^ ^ ^# ^ 7>7l i^-i-ol A^ ^e|s>£^ tifl<gs} ^-fofl, ^-71 7>7l 
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vflo} i^s-o] Ajg. ^^§> £ S. tffloj^ ^-fofl, #7l 7>7l Ej^ ^-i: 

*H 3^ ^-ff^r ^L^Cf. 4^1, ^"71 X}7] % cflolB)-^ #7l 

<12> -£ l^r ^SflS] 7}7l ^ ^£01 cf. 

<13> £ l^- ^S^, ^£^171^(1) #ofl ^1 #?_V^ <g n}-(3) o) ^£t}-. #7l afll %■ 

#^^-(3) #<H1 cl*lB 5^-^1(5)01 wfl^mtf. #7l cl*lH e}-o](5) ^ #7l *fll 
<2^(3)^ ^2 ^Hi<3 ^-(7)^.3. # 7 J ^2 #^>^9i^(7) ^Hl #7l t^H 

^°J(5)^ f^f^ 7>7l ^^1(16)7> tifl^l^C}. #71 7>7l 7-1^1(16)^ 

^HlS S>Jf ^(11), ^>7lEl^ ^(13) ^ #^- ^^-(15)^- S^&t}. #71 

7>7l *Hl-sfl(i6) ^ *fl2 ^^91^(7)^ m #^ 91 el- (17)^.5. iH^. -SM 

^13 ##*l<3«Kl7) #ofl #7l #^-*l^-(15Hl ^7l^ 0.5. alHSl-ol(19)ol yfl^ 

<14> # 7 ] *>^-^^-(ll)^ #71 tiV£3l7l#(l)S} ^oj^ofl &7}*\ ^S^o) 

Cf. ^^H, ^f^(ll)^ #7l Cl^E 2l-Ol( 5) ^ ^o. 3z: o. ^^£1^ 

o> ^4. ^1 ^ V *lW, ^"71 ^^^-(ll)^r #71 t^lB ^°J(5)^ ^^51^1 <S# 
^-(A)l- $>5L^ ^3<H 0 > tbcf. #71 <£#Jf(A)^r ^-71 afll ^ X| 2 ^7j : ^^nV 1 -(3 ) 
7)^- #sin(9)» ^"71 «>i^l7l^:(l)Sl i^^o)] ?l7)qSL 

<15> #71 *H^^-(11)<51 <2#^f(A)^r 5. l°fl 2.0^) ^eflo} ^7) ^ ^ 

A>ol^sl ^(shrinkH SJol^ -g-,g- ^sll^i}. 
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<ie> tl-jg, 7>7fl (vertical magnetic field)* °l-g-«Kr ^ €°1 ^^fllHH 

^■H X| 2002-176150 (Japaneses laid-open patent number 2002-176150) <Hl 7flX|^ u> $1 
^. #7l ^^}» ol-g-^l iflSfHfe ^-71 ^^7fls.^^a. Xl2002-176150J:°fl 7l 

7fl€ w>sq- £o] ^>7lE^^^ ^p^o.^ 7 >#el ^(gadolinium; Gd), e]# 
(terbium; Tb) (dysprosium; Dy)^ ^ ^(rare earth metal) 

* ^-f^rir ^^-(metal alloy layerH !» 3 o) 

<17> s. 2 ^ H 3£r #7l H-g-^U^-^iL X12002-176150^<>11 7^1^ *} 7 1 ^ «-§r 

SL^^rMr ^<3-£l:°l^f. 
<18> £ 21- ^-S^, «l£^l7l^;(21) #*fl ^ #^<S ^"(23)^1 ^#^r4. ^1-71 *V 

^ #^^PV(23) ^-ofl 7>7l ^%l-^(30)7> tifl^mcl-. #7) 7}7] ^^1(30)^ 

^¥-^(25), *}7] B}\i ^(27) ^ #-¥-*l^(29)-g- X^W. SL*V, <#7] *\ 
71 7-1^-^(30)^ ^^^1^ 7>7l ^1-^- Tj-^H^l-^- 

#7l *}7l 7-1^1(30)^ °<J #«Sl ^ ^ ^12 cl^lH eK]-i-(31a, 

31b H «l]*l€i=f. #?1 rq^lH 2f<y#(31a, 31b)^l #^-» 7}£^|h£S til HBr<y (35)^1 
tifl^m^-. #71 alH£l-<?l(35)^T #71 X| l ^ A}2 cl^lB BKl#(31a, 31b) a\6\^\ ^03 

# #**rfe a]Eg|o] se« ^&|zl(33)# -f-^H #-¥-^^"(29)^1 #7l3_<L5. ^ 

<19> #71 ^>7l *J^Mfl(30) ^ 7^7\^%-^ X\QX\?\ 7 \ 31 *1H ^ ^ t\t\}7\ 

4. #7l 7}7t\±r #71 Cj*lH B}ol#(31 a , 31b) -§• ^f-*M #fMl ^ *fl -fM 

€ ^ ^cf. °1 ^ofl, #71 *fll tq^lH 2 r < ?l(31a)# -f-*H * = ^ff^r #7l aj|2 
t^lB 5l-ol(31b)* Jl^.^ ^^.ofl aV^^^^o> ^-cf. g:^ ^-7] ^7] 7-l*J-^l 
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(30)^1 ^f5|-SL#(niagnetization efficiency)^- IMM^l ^7} 4*lH ^91^: 

(31a, 31b) m #7l 7>>7l ^%Ml( 30 ) A>ol^ (over lap width; B)-i- #^1^<>> 

tbcf. oH 4s}- , £. 2<H1 1±<*)*1 ^1-7] ^ ^Lofl *fl*K limitation)^ 

< 20 > £ 31- «K£*fl7l#(41)^ #°fl ^^^^-(43)ol *lf^4. # 7 1 

<3^(43) iJH *1 ^4 4*1^ ^l-(45a, 45b)°l yfl*1^4. # 7 1 4*lH. 4 ^#(453, 

45b) ^H^l #71 ^^^^-(43) #*11 7>7l 7-l^l(54)7> tifl^l^Cf. #71 7>7l ^ ^ 

(54)^ 431^- <5}^-^(49), 7>>7l 4^ ^(51) ^ # J f^(53)-i: S^t*. 

#71 4^-^(49)^ #71 4*lB 2r^l#(45a, 45b) 4°1^ ~ 7 j.^<£vv (43) _z. 

v}^^ ^ ^eizL(47)-l- #71 «>£^l7l^:(41)^ ^<^ofl ^7l^o.S. 

#71 #-^4(53)^ #71 7>7l 7-1^1(54)^ AVfcL^. 71-S.^S^ t^E 
^^(55)^1 ^7l^o.S ^#^4. 
<21> £ 3°fl J±^*} 7>7l b« € *H ^31*1 Wj"^ Hll^Sl^ 71-71 £ 

^"7>^#l-# o]6\] 44, ^-7] 7\7] ^ ^ofl ^olol 4 = 4. 

[i£tgo] 01=^74 ^ 7l^^ 4^11 
<22> £ ^r^ol ol=J!7f ^ 71^2} 4^)1^ ^7>A] 71 ^ C-fl 7;>7] ^ 

H-§- *)l^Rr 31 
[^sl ^ ^ ^] 

<23> #7l 7}^^ 4^11- 0)^.7} ^ £M ^*lB 4tl« ^ 

7>7l ^ ^l^tl:i=f. #7l 7>7l ^ ^ «}-£^l7l^: #-^ofl yfl*l^ ^ ^ 2 ^jo 

4^lH4tl-i-(f irst and second sub-digit lines) ^ #7l afli ^ ^2 4*1 44^40! 
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* iHl wfl^l€ SH+s] 7>7l i^-tbrf. *fll ^ »)2 cMB^Sl^ 

*]H2}-°}*2r f^fy>£.Ji. wfl^l^cf. Ay] 7-^l^r ^"71 ^1 ^ A\2 

A o V 7l *fll ^ 7)12 ^y. ^^lH^-Ol-t-^ ^ 4^ <3#£H ^ ^^H- ^ & 

Cf. °1 ^^1, #7l *fll ^W. ^xlE^c]^. %VA o V ^-7] ^ 2 ^ y. 

^^IH^^I* -f-*H sgs^l-cf. 

« Afo]^ cg^oflA^ ^jl ^#*H ^lHeKKa merged digit 

line)* ^ =l 14, ^-71 -f-^el ^^lHer^l^r 7>7l 7l%V*|]^ ^aij=l 

°fl 7fl SHr^K ^71 Xf7l ^7l 7fl^l- ^**Rr 7>7l 7]%V^ ^-^^* 

^§-*H #7l HVi^] 7l^o11 ^7l^O.S 

^ ^Al^c^l Aj-7l 7]. 7l e» |o. Hl-^^^^ ^ c£ ofl t§>$ 

A]2 A il c]^Be}o]-i-oi tifl^l^cf. ^-71 *fll ^ Til 2 ^a. tl^E^o]!;^ ^£5.^ 

^ 7>7l ^^7} Wfl^^cf. ttj-el-^l, 7}*} Z\-%x\)±r ^7} 1 ^ ^2 *\ J± 

er^I#2r f^^tf. SEtr, ^"7l 7>7l 7^J-^^ # 7 ] ^ ^ 2 ^ u. c)7.]H ^^11- a> 

^eflo] cg^ofl ?i7l^ O.^ ^^=14. -*7l 7>7l 7-l*J-^o] tileej-oiol Mfl^^C|-. 
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#7] ulH^^ #7l 7}7] #^°)1 ^71^ o.S ^^^4. St!:, ^"71 tijHH} 

<^ #7l ^11 ^ *fl2 ^^lH^*^ #JjL» 7>S^5] tifl*l^tf. 

-f-^ ^^lH^<y(a merged digit lineH «fl^l^4. #7} -f-^-£ ^^lH^^l^- n 
3 #^*Rr 7fl^# ^nf. n}-eM, # 7 ] 7 fl^«.o 1 of zj-zj- Jf^ 

SL3. ^1 ^ ^12 *m ^^lH^oj-i-ol ^^1^4. ^"7) 7fl^^ #-^ofl *>q-si 

^>7l ^*J-^l7l- tifl^j^Cf. #71 ^>7l T^^if #71 ^11 ^ ^12 >H*L ^^lSel-^1^2]- ^ 
^ ^"71 X>7l 7-1^1^ #71 7fl f^l-a- ^T-g-^ ^>7l T^l ^*^g- 3§-f>\ 

#71 2-^ H^l^BlSl ^eflo] ^o^j ^ 7 )^ o_ S #71 7>7l 

31^1 A o >J r°fl ylHe^oloi Hfl^siji, #71 uisei-oi o. ^. 7l ^ 7l 7-1*^10) #«-^oll ^7l 

3 ^^^4. Stb, Wlesfo]^ #71 t^^eel-cls-o) #h.s. 7 >S.^1=. 
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%^*>J1 ^Sfl^ ^ &J£-I=- ZLSl^L ^*HM1 t^ 5 ! *MJ-°1 ^€ ^ & 

£^ *M ^ -£^#^1 &<>H, ^ ^^#5] 

°H ^ 7fl7fl^ t^^I^ ^aflofl ^aj^m^. 

£tf. #71 «-#<g^(103a)^§- 7}s.^b\ *fli ^ *fl2 $l^eKll:(107a, 107b H «fl 

*1^. ojofl tcj-e^-, #71 ##^^(103a)°11 ^1 afll ^ ^12 S>iH€*l 

Aj-71 afli ^ ^12 ^ = e|^ll-(l07a, 107b) #7l %#<3^ 

(103a)^r #71 afll ^ ^12 <^M1^ 2.^B^l^Bl#ol ^-fl-s>^- ^-f- ^ofl gfl 

#th}. ^71 afli ^ = el-6l(i07a)^ ^sKn. #71 ^--f- #tfl)g6fl £1*1 1!" 

#71 *#^^(103a)^r #7l *fll <^^i £±B?l^±ElSl jELefltl <g°Hl tfl^Jl, # 

7i ^i2 fl=ei.oi(io7b)^ «y^*>ji #7i ±3.^ ^^^) aicfl^oii #71 ## 

^^(1033)-^ #71 75fl2 -E-^H^^l^Bi o) c e1 ]o] cg^ofl sfl^cj.. 

#71 ^-f- iiLi W el-<a ^-frdllsHl 5l*fl ^7l 

^^-^ ^ ^*(llls)£r #7l #^^^(103a)^l ^# 7fS^2^ ^f- i^. 
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i 21-^1 ( 115s S^^r . ^43-2.^., #7l ^ ili £r<y(115s)^ #7l ^-f- 
s}^ €-^*(llls)* -f-^H #7l ^--f- Mi °§<2H1 ^7l^ ^^t}. 

^^l#(119a, 119b H tifl^l^cf. #7l c]^lB^<a(119a)^ ^ #3 ^sg*]- c) 
^]Be|-^l-i-( sub-digit lines; 119a', 119a")^r S^tr^f. ^7WS, #7l H]2 ^ 

^H5f<?](119b) ^ a^jh ^^B^^^digb' , 119b")^- B^cf. # 

7l ^ti. ^^E^-o]s.( 119a . t 11Qa „ t 119b . ( ii 9b ") o. <^^-£]<>| ^ ej-o] 

(115s)°11 ^W. #7l z\n K)x}^.9l(ll9a')^r ^g-*H * =^ ^fr^r *J-# ^12 

A 1 — tq^E^ol(ii 9a ..)^. jg^H j- 5- ^s.^ -g-o^^ aj-^ £^cj.. £ ^ V) #7l afll 

^ ^^]H2}^(119b')^- -f-«H JL^i- ^ ^2 *|J± ^^lH^^l(119b")^- 

*H #-fH*r ^<H*r 5Hr4. <« #7l *U A^ti. c^lHeKl 

(119a 1 HI < ?]7>5l^ x ^ ^(positive x-axis direction)^- $=*H «4 

^, #71 *fl2 *m c]^H5l-^l(119a")^ <?l7>£]^ ^a] # 7 1 ^ x^ ^> 

^ °1 #71 *fll ^ ^12 ^u. ^x]BeK}#(119a' , 119a")^l #^1- 

#°11 -H-715]^ ^^7>741 ^^-1-^ (horizontal magnetic field elements)^: S-^f- -g-^ y 
^ negative y-axis direction)-!- ^r°3 -g-JL^^f. 

#71 *fll ^ *)12 He} <?]-!- (119a, 119b) #^-°fl zj-zf *fli ^ *fl 2 7>7l 7^*111- 
(136a, 136bH «fl^l€^. ^^f^-^S., #71 *fll ^ *fl2 7>7l 7i#^ll-(i36a, 136b)£r 
AA #7l ^11 ^ ^12 c]^lB5l- 0 Jt(119a, 119b)^l f^^S-^ wfl^l^^-. #7] *fll ^ 
^2 7>7l 7i^is.(i 38a> 1365)^ ^ s 7>7] ^^-(MTJ) 

^ #^-^^ i^W. #71 7>7l Ei^ ^^-(MTJ)^r ^HlS. ^^5} 3)^^(a pinning 
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layer), JL^#(a pinned layer), £l\i*l!^(a tunneling layer) ^ T^TT^Ca free 
layer)* Strth=r. #7l ^ ^>-B-#^r ^^fl^^-il *ll 2002- 176 1503: °fl 7]^\ 

ig ^ ^sgHHKhorizontal direction)* U=*H afl^Tr A?] ^#* ^ #7H3 

#7l *fll 7>7l ^^l(i 36a )^ ^-7] ^! ^^3^(1193)* ^#*Rr #7l afll ^ 
^12 ^W. cl^E^o]^( 119al t 119a ..) 7 ^ c^-g. ^1 ^>7l^^^l ^ 

*(127a)* -f-*H #7l ^11 S.^H^£^l^Eisl H.efl<y <3<*<i ^71^^.5. ^€ 

A. °l^f ^7>^S., #7l *)12 7>7l 7-l%l-^(i36b)^ #7l ^2 ^*lBer<?](119b)* ^ 
^ A oM *fll ^ ^12 >*1*L t^lHe}oH-(ll9b' , 119b") ^ ^^Kr ^12 

*}7l7-llHl €-^*(127b)* ^f-*H #7] z\)2 o) c^o] <$olo\) ^ 

#7l 7}7l 7-1 136a, 136b) ^ £ 4^1 w}^ £o] ^^^^«-e^ 

^1 ^ ^oI(Lm) ^ ^"71 ^o 1(LM)a .cf ^ S-(W M )* 7>^ ^ $lcf. 4^-31^711^, 

#71 7>7l 7-1 ^11- (136a, 136b)^r £ 4°fl ^-o] # 7 1 *fll ^ *fl2 

«yi:(119a, 119b)* 7}5.x]e E s. nfl*l^t]-. o] Tj^-ofl, # 7 ] #«ll wfl<I€ 
oj^ ^ oiji, #71 a^w tq7.lH5^-<^ll:(ll9a , , 119a", 119b', 119b")* 

^^^^1-71 ^tr ^ <^-FK£(process margin)* ^7>a^ ^ oicf. o.^., 
tr ^12:^^ si A>.g. ^H*V 7>7l ^ i|* ^ SUc}-. 

#71 *fil ^ ^12 7>7l 7-l%V^)-i-(i36a, 136b)^l #^1 «m (141)°| Hpl^4. 
#7l wlHHl- < ?l(141)^r #71 t]*lB ^ol#(H9a, 119b)^ 7Vs.^5£^- afl^tf 
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. #71 tilS^(141)^r ^11 £ ^2 «|BBj-<y €-^#*(137a, 137b)* #7l ^1 

^ ^12 ^>7l ^^1^(1363, 136b)<H] $.7}^°_S. ^^4. 

tf^r ^*1B. e}- 0 ^ ^jEfl (configuration HI 9X°]^\ 5. 4*11 J±<^*1 *fll ^aH1<2}. t\^x\. 

51 51- %^*}#, te^7l^(£Als>^ gsg-)6fl afll ^aH1<2]- :§-<H*V f2f 
*fil <^1^ S.^H^1^7} wfl^l^4. #7] aissH^iBi #^-°fl *U ^ 

&r*l(a merged digit line; 119cH «ll*l€tf. #7l ^1 -f-^-^ t^B ^ 
^(H9c)^ ZL^JS] ^cgo^ ^*Rr 7fl^(H)l- #71 7fl^(H)^ #71 

*1U <>M1^ £iB^i^A E ^ #^-o]i ^1^1^. ^2}.^ #71 afll tl*lB e> 

°J(119c)£r #7l 7fl^(H)5l <£ g^l Hfl^m tr ^ *\SL tq^E^-ois-o. ^^-^-d-. 
^M", #71 ^g-^ ^a. clxlee|.cis.o. a o v^*v ^A]^^ ygz] £ 5<H1 iL<^ 

#71 7fl^(H)^ ^1(L H ) ^ #71 ^o^cl. ^ ^(W H )# 7>^ ^ $lcf. ol 7j 
#71 7ll^-f(H)^ #71 Cl^lH£l-^I(119c)<=>11 ?M B>^*>T^-. #71 

tq*lB £1-^] (119c) #^-<Hl £ 4*fl iL<^ #71 ^1 7.>7l ^%V^l(i36a)7> ufl^ 
#71 7fl^-Jf(H)^ ^1 *}7l 7-l^l(i36a)5. #71 *)U 7.1-71 *l#*)l(136a) 

^ XI 1 ^*HHH *H(L M ) ^ #(W M )* 7>^ ^ ol Tjo.^1, 

#7l ^1 ^71 ^%^l(136a)^ £ 5<H1 £Al^ t^s}- ^-ol #7l -g-^ cl^lHel-9j(119c) 
3 #-¥-# 7}S^h£S. afl^^ %o] «>^^cf. Stir, #71 *ll 1 7.>7l ^^1 (136a) 
3 ^(Wm)^t #71 7fl^(H)Sl ^o1( Lh )^c1- %o] o)^ t ^- 7 l 71] 
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(H)^ <£ ^-i-ofl °}%& ^7} -§^=1 eKl(119c)* *=xr -FM £) ^ 

<40> a o v 7 ] ^^(i36a)fe #7] 7fl^(H)^l #-f-*Rr afll x\7\ 

^#(127a)* -§-*H ^7l ^1 £iH^li E ^ £efloj ^^ofl ^y]^o_s, ^ 

<4i> M. ^ a. £ 4 £ 5o1] ^Al^^«Ei ^(modification)^ ^ 

<^1« ^-7) afli c^lB. e}<y(119a Hife 119c )£- *fll *>7l ^^(136a) 

3 tifl^l€ ^51 5^. ol ^^-ofl, ^-71 Hi HbKK 141)£- #7] m ^*1H eh^l 

(119a)* ^*Rr ^7l $ ^-^ a^h. tq^EEj.ois. (£ 4 o] 119a - ^ 119a „ ) ^ 

^ HL^r ^-71 afli tq^H 5+o](ii9c)^ 7fl^(H)# wlHef-^I €-^** ^-*V 

^ ^71 afli 7}7] ^^](136a)«Hl ^7l^o.S ^^4. 

<42> o]*fl ( £6ifl7l S. 9» X>7l *@ 

^* ^^*>7lS 

<43> £ 6 ifl^l £ 9r £ 42] I - I °1] al-ej- ^-^i-^ojcf . 

<44> £ 4 ^ £ 6* #S*>^ f 71^(101) 2] ^^^Hl ^71-^-^^(103)* 

«H *^ «8 «UlQ3a)-& t^W. -#7] <3 «3 (103a) tIMS ^^^"(105)*- 

^4. ^"71 Til o)B ^^^(105)* ^£^71^ ^ #ofl Tfl o]E S.^* ^ Aj ^ 

4. ^7l TflolB i*!^* ^"71 #^^^(103a)* 7fS^2^ ^ 

*V TflolH ^s., ^ ^ ^^Hfoll-(i07a, 107b)* 



33-14 



1020030030353 #^ <^*>: 2003/6/11 

X|^*fl*l. «-^<g<3(103aH °}-£r^<£ 7l#-g; AV-g-^oJ 31 <?} 

^tHl. ZL ^4, #7] XU ^ Xl2 ^S.5fo]s.(l07a, 107b) A>olo) ^- 7 j $. 
^^^(103a)^l ^ ^^.^ <8^(109sH ^Aj^cf. 3L*V, #7l XU ^JEl eKl(107aH 
°13*Kn #7l ^--f- ^^(109s)^ olrfl^oil sf\*\^. %^<8^(i03a)6|| XU 

^^1^1 ^^(109d')ol ^^Sjji, Aj-7] ^ 2 i£|;ELBKl(107bH ^1^*>J1 #7} ^-§- 
"3 3 (109s) 3 ^tfl^ofl fl*]^ ^-71 «-^^«(io3a)^l XI 2 H.efl«y <3 ^ (109d")°l *S^€ 
cf. ^7l afll ^^<y(107a), XU H-efl"?! ^^(1096') ^ ^ r^Li <^(109s)£r 
XI 1 <qM)^ SiE^^AE^t ^M^tf. ojaf p>^7>X|s, Xl2 $| = i£Kl (107b) , XI 

2 JELefl<?l <8^(109d") ^ ^g-f- i^-i <3^(109s)£: XI 2 ^Ml^ ^ 

^-7] XI 1 ^ XI 2 S^H^^liEl^ «}£X1 71^; ^ #ofl 2111 %■ 

?i^^^-(lll)^- 

£ 4 % S. 7-ir %^}*$. , #7l XU #^€^^"(111) ^ ^"71 XHB ^^^"(105) 
* ^7l XU ^ X12 ^.efl<a sfl^ ^tKllld', llld")4 o}-greH ^ 

^m-(llls)^: ^tW. ^"71 XU ^ XI 2 JELeflo] s^^s. (llld . > 
llld")£- #7] XU ^ XI 2 H.efl<y <3^#(109d\ 109d")* ^#*1 ^i^. ^Aj^t}-. 
S^r, ^ ^^.^e^<y -^H}*(llls)£- -#7) ^--g- ^SL^ ^^(109s)* ±%*\f)5. 

^ ^Aj^cf. ^-71 XU sfl = s.^^( llld .) f ^2 j= e flo] e^*(llld") ^ 

^■■S- ^^.^e^<y ^*(llls) v|H ^^1 *9-^# ^}-§-*H XU iELsflo] ^ai 
#ein(113d') ( XI 2 H.^1^1 2fl= e^#eizL(113d") ^ ^-f- ^^^e|-<y 
(113s)# ^tbcK 
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-$7] §^ #eiZL#(H3s, 113d', 113d")* SKE^]^ ^ #ofl s^b}-^ 
a o v 7 ] i^nv^. sflE^^H ^11 ^ A2 =eflo] 2fl = #(H5d' , 115d")4 <>>*&l 
^i5^o](ii5s)* ^"71 XU ^ X]2 ^efl<y sflj=#(115d', 115d")£r 

-#7] m ^ ^12 = 31*1 ^^€^zi#(ii3d', n3d")* asm ^^U, # 

7l ^ ^^.iS}«y(115s)^r ^"71 ^ iii5f°J -3-^#^ZL(113s)# 

^-71 ^-g- ^^>iel-<a(115s)^- #7] *^^^(103a)^| 7>S^]s.£^- 
^^i}. A o v 7] Xll ^ Xl2 =efl<?] 5fl£Ll-(ll5d' , 115d")^ o}*&H #71 
2**1 (115s)* S#*Hr tiVE.^171^ ^ ^-ofl x| 2 #^^^-(117)* ^th}. 

£ 4 ^ 3E. 8* , ^-7] X| 2 ^€^^"(117) ^Hl E^* ^^^JL, # 

7) E^* a o v 7 ] xl 1 ^ XI 2 ^Xl^ zj-z} 7>S. 

^ls^ xll ^ XI 2 ^1 H^^ll-( 119a, 119b)* XU ^ X|2 c]^lH^J 

*(119a, 119b) ^ £ 4 c ^ £ 81 4^- ^°1 & 3g^*j- ^jd 

^Sl** ^€4. ^3-^, Xll ^*lHBK}(119a)^r *\M ^ Xl2 ^ 

tb A^y. ^^E^.oi #(11 9 al > i 19a «)^. zl^s- ^Aj£| Jli Aj. 7l xl2 ^*lHeKl(119b)£: 

^1 ^ *ll2 ig*St!: <H« q^lH^ol-^digb' , 119b")* ^JE.-^- ^^tf. t] 
*lH2K}#(119a, 119a", 119b', 119b")£r #7) $\ ^91^(107 a, 107b)1 

oH c^M, #7] xll ^ Xl2 ^^Bef<?l#(119a, 119b) 7fl^ afl^-l-(121) 

*3tt -3«J€- ^^1 cfl^H ^ #^wl» 5>£r ^^ D ^S *g^*Hf ^Oj W^*]*} 
4. 11- l-^, #71 xm(i21)^ ^b]? ^e|s Aj-^^.^. (Si0N) o_ 
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3. ^ tq^H^<?l-i-(119a, 119b) ^ n #7] 4^* 

em *M3-^(SiON)iL3. ^ cf. #7} n*B^ 3fi€#(121)* ^*Hr ^* 

^*Rr ^71 isfl olA-H-C 123)^8: ^"71 ^*lH&K]l-(119a, 119b), ^ #7] *\ 

« ^^lBe} < ?l•i■(119a , , 119a", 119b', 119b") ^ #ofl 

tqx]E^o] sfl^s. ^ ^l 0 Hl;(123)-§: 3Hr «>£^7l^ #6fl *fl3 

##^"3^(125)* W. A oM ^13 #^>^^^(125) g ^12 #^^^"(117)* <3^r 

sflE^SH A Q V 7 ] ^! c E flO] Bflc(H5d')# ^11 ^>7l^^l SEMi 

(127a) ^ #7] ^2 J=efl<y aflJEL (115d")« i^A]?)^ ^2 *>7l^*J-*ll €-^j*(127b)^- 
^tH}. ^"71 ^1 7}-7)7i\^x\] €-^#(127a)£r <#7) m tJ*lH£K](119a)-g- ^^Kr 
Aj- 7 ) A^y rq^H5f<y#(119a' , 119a") 7 ^ ^b*^>£^- ^^tf. o]^- n> 

^71-^5., Aj- 7 ] ^2 *>7l*i*cMl ^«-(127b)-£- #7] *fl2 ^*lB&)-<?](119b)-8: ^*Hr 
Aj-7] a^u. ^^lH^l:(119b', 119b") ^ <£<** ^^>^ ^Aj^cf. ^-7} 7} 

^*#(127a, 127b)* ^*Rr , ^7} 7fl^ 4^1-(121) ^ 

lr(123)^r c^^g. ^Vcf. ^s^o.^, #7l *}7M*J-*fl -^1-1- (127a, 127b) 

^1-71^^ 7l#(self-alignd contact technique)* >M~§-*M l)^t}. 

51 4 ^ £ 9# ^- 7 ] ^ ^ 2 7>7l7^J-^l €-^«(127a, 127b) iJH 

^ -f-^ H o^* ^-g-^ *fll ^ A}2 7\7]7]^7\] ^ifl ^ejZLl-(l29a, i29b)* ^ 
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#7l 7}7l7i%Ml ^ (129a, 129b)^r SHr *K£X1 7l # £l #<>fl ^ 

Q^r^, 7>7lE-l^ ^tWa magnetic tunnel junction layer) ^ # J r : 5l^-^f-i: 
^^=r. #7l 7>7lE^ ^^-BV^r 3}^(a pinning layer), aL^^(a pinned layer), 
^^(a tunneling insulation layer) ^ *|-fi-^Ka free layer)^- *Hl5. 3# 
^^tr^f. #71 ^ 7>-R-nv^. CoFe^r £^ NiFe^-4 ^-^3Jfl^-o.S 

^#*rul, #7l 5Z)^^ PtMn^, IrMnav SE^ FeMn^-^f ^ «HJvq.^ nj- 
(anti-ferromagnetic layer)^-S. ^#tb^f. 2.tr, #7l E^^ ^<£^-8r ^^d]-^- 
BKAI2Q3). #5r^r(HfO), ^# #S}-^-(TaO)4 ^£^.2.3. ^ & 

#71 ^>7lE-l^ ^tKflat) ?M ti>^^>Cf. ZLE^l4, #7l 7>7lE^ ^ 

^-nvsl flatness)^ #7l SHf^^ ^5-4^ (surface profile)^ 33 

^0.5. ^l=r. #71 7>7lE^ ^#*>7l *H1 #71 ^Jf^^f 

#71 #^f*i^f, 7f7lE|M ^ SHf^^* ^E-1^$H #71 XU ^ X| 2 

7>7l7l^l ^-eh s^zLS.(i29a, 129b)^: 33 Sfe ^1 ^ *fl2 7>7l 7] #^11; (136a, 
136b)^r ^tr3-. ZL #7] afll 7>7l 7-1 «J-X1( 136a )tt 3f^€ *fll ^H^^r 

(131a), afll 7>7lE^^^-(i33a) ^ *)U #^^-(135a)* Ifs}2, #7l Xl2 7>7l3*J- 
*ll(136b)^r *HlS *fl2 *Fr-^(131b), Xl2 7>7lEl^^^-(l33b) ^ *fl2 #^-# 

^(135b)-a- 5E^i=r. #71 XI 1 ^-^(131a)^ #7l afll *}7}z\^} 3.^^( 127 a) tfl 
SI #71 XU 7>7l^*J-Xl #&|zL(129a)l- -g-«H #71 XU ^efl<?l ^(lOgd'Hl # 

7l^ 0.5. 3^r=U, #71 X12 ^^i^-(131b)-B- #71 X12 7>7l7l#Xl ^*(127b) vfl^l 
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#7l XI 2 *M*1^-X| l-s)n(129b)« #7] Xl2 ^(109d")<>fl ^7) 

3 £.3. ^^4. #7l XU 7>7l7]^l(i36a)^- #71 X| l c}*mBK!(119a), ^ #7l 
XU ^ XI 2 ^w. ^ ^1 Hal- <y#( 119a' , 119a" ^%f>}S.*L t§s§s\ji t *f| 2 7>7l^ 

D-Xl(136b)fe #7l XI 2 c]^lB5l- < ?l(119b), ^ #7l XI 1 ^ XI 2 tl*|H5Kl# 
(119b', 119b")4 f^*K£^ ^^nf. #71 XU ^ XI 2 7>7l 7-1 ^Xl#( 136a, 136b) 3 

£ 4ofl £Al^ w>sq- ^-ol 3§^£s^-e^ ji<X;g nfl z]o1( Lm ) ^ ^-71 ^oi^cf 4 
£ ^-(W M )* 7>^ ^ tf. o] ^^-ofl, ^-71 7>7l 7^Xl-i-(136a, 136b)£r #71 cl^lB 
el-^ll-(119a, 119b)* 7>S^1=.£^ *g#£lTr *}#2\?>M. 

#7l XI 1 ^ XI 2 7>7l 7-1 ^-Xl-&( 136a, 136b)* i^Kr i&IEXM^S] ^ #ofl 
X14 ^^^^"(137)* ^#W. ^7} XI 4 #71^^^.(137)* JflE^aH #7l XI 1 £ 
XI 2 #^^"I:(135a, 135b)* AA XU ^ Xl2 «1B£K1 €-^*-&(137a, 

137b)* *§^*h=k #71 XI 4 #71*3 <3^( 137) #ofl «lHBl- < y(141)* ^#^. #7l *] 
^A9l(Ul)^ #71 XI 1 31 XI 2 wlHeRl ^^*#(137a, 137b)* <=>} 
°fl n*^, #71 HlHBK2(141)^r #71 XU wlH^ €-^*(137a)* -f-^M #71 XU # 
^^^■(135a)°11 #7}q°_3_ ^^t}. 5£t3r, #7l yl^ef o](i41)^ #7l XI 2 wlSe^ 
^*(137b)* ^-*}<X #71 XI 2 #^-^^-(135b)<^l ^71^ °.3. ^^cf. # 7 1 ulH2l-<?l 
(141)* *H, ^-71 ^! ^ ^ 2 HlBel-tl ^^*-i"(137a, 137b) ifl<H| AA XU 

^ XI 2 til^si-oi agj ^&|zLl;(139a, 139b)* ^ ^cf. 

JE 5^1 ^>7l 3 qx\ s. 6 vfl*l £ 9<HH -£^£ ^ 

* *1"8-*H XI S€ ^ ^*^r ^7H1X1 7>^^. 
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51 lOa^r ^Hfl^ Ay] % 91°\*\ ^^ES^O]^ ^^.ofl fi]«fl ^ 

£ 10a« #2:^, ^-71 ^^E^o]( 5 )^ ^ (5W) g ^^](5T)1- 7\ftJL, ^-7} v] 

*1H 5^1(5)3] ^ofl >*7l 7>7)EiW ^^"(MTJ; 13)^] tifl^Sj^Cf. Aj. 7l ^>7lE^ 

^(13)£: £°1(13L)* 7}%3L a o v 7] c]x)B^(5)^: 7>5.*1 = 5M=- yfl^sl^nf. s^] , 
#7) 7}7)b\^ ^(13)^1 f^(13c)£- #7} ^^1H^<?1(5)^ ^^(5a)* *lM^r ^ 
3^(CA) ^*1*}53^. ^-71 7>7lE^ ^(13)£- ^-7) ^^lSeJ-<?l(5)^ 

#3(7D)^ Ol^^o^c}. tqx}E H}<?1(5) ^ 7>7lE^ ^(13) 

(7D)^ ^>7l ^^1^21-^(5) ^ ^"7} 7>7lE^ ^^"(13) ^Ol^l 7 fl 7 fl^ J£ 7 ] ^i)-^<£uV 

-£ 10b^ ^o\] ^ t\7\ e» ^_<>\\ <&o]*) a^ y. c]^)HE|-o]s. 

(sub-digit lines)* *^±r ^fHl £l*fl -8-7l£]^ 7} 311- 7fl^]-^b cfl Aj-g-s} 

-£ 10b# ^2:^1-^ , ^7} ^ ^s) A^a. r)x}^o]^ t ^ ^ *f) 2 A^y. 
ef^l-Clig', 119")^: ^ ^ ^12 ^-*(119W' ( 119W")* 7>^cf. SEtK ^l a^ 
^*1HEK1»(119' j 119..)^. ^-^1(H9T)# 7>^cf. ^-7] A^y nl*lHe}-ols. (119 . , 119") 
* ^(119S)^ ol^^^cf. Aj-7] ^y c^i H e}- oj^dig- , 119")^ ^e]^- # 
Sl-l-S. #^-^°m-(125)-2.S. g^^cf. ^-71 ^^1:^^^(125) ^°)} -#7) A-^y. 

ci^H^ois-dig. ; i 19 »)^ 7>7lE^ ^^-(133)ol afl^siojcf. m§| > ^ 

7>7]e^ ^^-(133)^ #^^(133c)^r #7l A^y. ^e^ols-dig- , 119") a>o]o] 7 ^ 
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^*)^KCA) #°fl ^WrS^. #7l *>7lE^ ^(133)£r 
(133L)* 7>3U #7l ^ti. ^^E^ois-d^. f ngr)^ 7>S^=£^- afl^£|^cf. # 

7l A^ti. cl^Be^- < ?l■i-(119 , , 119") ^ #71 7>7lE^ ^(133) *}°)*\) 7 fl^M #7l 

^^^-(125)^ ^*fl(125D)« 7>^cf. o 5i ^- 7 i t^e^ ^(133)€r #7l Ai 

tlAlE^ois-Qig. , 119")^1 ^^l-S.-^&l #71 ^1(125D)^ 

£ ll^r £ 10a ^ £ lOb^l i^^l ^*1H Hj-^IM- jrs^ ^ofi 

-fMSjfe 7.>7ll^ ^#^^-1-^: SAltV ZL5flS°lcK Ol ZlEflH<Hl^, 7}S.^ #7l li|*l 

S e^^l-^l 7>tfi^l M-eHI^, *fls.^fr #71 7>7l7-l^l#^ ^-g- 

(various posit ions)^^ ^ *}t11 iM:* M-E^rf. t^«fl Si^^i , #7l ^1 
>H«- ^^1^^(119') ^11 7^*1^ ^11 ^ ^ ^12 A] id q^EEl-oldxg..)^ 7>*fl^l^ 
*fl2 #71 *fil *iff- ^ ^12 #fRr Jl^JE-S. 71-sfl 

^lcf. a^H, »#»ofl o]^ ^a1^ cllolBl-l-^ £ lOa^ll iL<^ 7>7lE-l^ ^^-(13)^1 s> 
^^H^l 7>t1H1 ^fl^r^, "▼"°ll ^l«fl Hi o] eI-1;^ s 10a<Hl 

7>7lE^ ^^"(13)^1 ^Jf^*} 7}#7}EHlAlo} ^Jofl ^fl^^Vt^. 2^ "B-cHl ^ K 

Al^ c-llolEl-1;^ £ lObofl iL<*l*l 7>7lE^ ^(133)^ ^^^1 f^(C)oll^<y| ^ 
oil ^fl ^>ZL, "A"oll ^«fl ^A^ C-llolEl-l-^ £ lObofl ^.^^1 7>7lE^ ^(133)^ s> 

7>#7>El(E)^l^^ 7>7^H1 ^H^l J±Oc];*l C-flolB}--!-^ £ 10a ^ 

£ lOb^l £Al^ ^-71 ^^-^cg^- i -(7 > 125)^; 3.9^ -R-3l#*M- ^ ^E]^ aJ-sJ-^-o. 
S ^l#5l^tl-. ol ^-f^, £ 10a ^ £ lOb^l z}- ^.q^s. 

(elements)^ 37l#(dimensions)^r 4^ [X lH ^fls^^ 

33-21 



1020030030353 



#^ 2003/6/11 



<62> [a i] 





*h7|*|!MI|£| *J°|(13L) 


5000A 


?^<a^ ^|(7D) 


1500 A 




3000 A 


q^|se)-<y^ s.(5W) 


7000 A i 




xh7|^*J-^S| ^o|(i3 3L ) 


5000 A 


*?HJWai ^l(125D) 


1500 A 


■*1 — q^|HBfo]-i-S| ^|(119T) 


3000 A 


*l|l q^isel-'iis] ^-(ii9W) 


2500 A 




2500 A 


*U± q^lHeKI* a|-o|^ ^(n9s) 


2000 A 
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[3^* 1] 

oV£^l7l^r #^1 afl^lslJl ^JES^ nfl o^s} ^2 >H« 

^^l^er^iH first and second sub-digit lines); ^ 

#71 *fll 5£ ^2 *m tq^E^ojs- ^ ^71 *fll ^ 7112 ^ti. cl^BEl- 

9l^r3\- 7>7l 7^^1# ^f-Sl-Sj, #7l 7>7l 7-1^1^ #7] ^ *j) 2 A-| 

« ^lH^* ^ ^^-1: ^*>tt 7^71 ^« #7l 

71^:^1 ^^«H1 ^7l^ 3* ^-^ ^ 7>7l ^ 13. 

[%^# 2] 

1 %H1 Sl^H, 

#71 7>7l 7-l*J-^^ ^igj^JfEi M.^^ nfl ^ ©1 ^ s£ 7 ] 7^o]^r} ^ S.^. £ 
-2, #7l x>7l ^f^ll^ #71 7>7l 7-1^1 Si ^.ol^c length direction)^ #7l ^1 ^ 

^112 7^y. t^xl^Bl-^l-i-^; 7>^S.£^- tifl^S^ ^ 7>7l ^ -fl. 

3] 

^1 1 *^1 91°1*\, 

#7l *fll ^ ^2 >H«. cl^H 21-^1 °4 H o^(a single direction)^ ^ <£^s\ 
<H ^S. ^^AS ^ 7>7l *g 4.. 

[3^* 4] 

3 %H1 ^^7-1, 
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#7l afll c^HBtel* «j-^o. ^ ^ ^ 2 ^ ^ 

^|B£f°Jt -f-^H JL-Lfe -g^tb 7>7l ^ 
5] 

#7l ^]l g ^12 C^H^SM-Sr ttj-^o. ^ jt. ol^^. ^s. A>ol 

^ ^^lHe}^l(a merged digit line)^: ^#^-3, #7] 7>7l T^ife 7fl-=p-Jf* 
7>7) -f-*M #71 ti_V£^l7l^l $.7)*\o.£. 3^r3fe ^J* s. 

^JLS. ^ 7>7l ^ 4|. 

6] 

*fl 5 %H1 5^^, 

#71 71-71 7^*1]^ ^JE^JjLEi nfl ^c] ^ #7] ^O^t} ^ ^ ^ 

-H, #7l 7>7l t^J-^ *}7l 7l#^l^ ^ ©1 j eng th di rect ion) 0} #71 ^ 

^12 cl^lnel-^11-* 7>S.^1=£^- tifl *1 £l^ ^l_o S 7>7] b§ >g. 

[^T 1 * 7] 

*H 6 *cMl &C^, 

#71 7f7l 7i* 0 V^ X.*- ^7} cl^E^Clo]! #7] 7 fl^Sl ^ o] ^. 

^ #^ 53^- 7>7l ^ ^. 

8] 

»1 1 iMi sa^, 
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#7l X}7) #^-ofl nx]5\JL #7l 7\7] *\^}$>\ #^ofl ^y^SLS. ^ 

^ tilB^* c-1 i^>s], #7l ^ He} #7l A-] u. iq^H s^l:^ #^-» 7j-S 
9] 

A 1 %H1 5U<H*1, 

#71 7\7] ^HlS. ^ 7>^-#^ ^ 

7lEi^ S^>S], 4>7l JL^# ^ #71 7}^£r ^3g«j-^ tifl^Sl^ 7} 

10] 

tflJEXl 7l^ r^^^l ^M)^ JE^e^*]^ ; 

#7l <*|Xli #-fo(| Wfl^l^ XU ^ X| 2 A-^ti. E5|o] 

#71 XI 1 ^ Xl2 ^ja cl^lHel-^11- #-^ofl Mil #71 XI 1 ^ Xl2 ^*1H 
, #7) XU ^ XI 2 *m 5}<?1# A>olo] ^ <g<*,g- 7} 

7l ^*J-X1 €-m-^8: -f-*H #7l ^Afl^ 2.^ H^^l^E^ ^eflo] <*)^ofl ^7l^o.S. 

#71 7>7l 71%1-XlSl -#w.ofl ^-71 71-71 7.^^)$] ^^6]} #7}?$°.3_ % 

tilE^.O]^- ^^>£) f #7] «|E2}olA AV 7 ) XI 1 ^ XI 2 A-j ti. c)^E5|-0]^o) ^-«L 
7>S7ls^ ^-1- -H^ O.JL 7f7l ^ 4. 



33-25 



1020030030353 #^ 2003/6/11 

l^tt HI 

Xl 10 %H1 9X°]*\, 

# 3 lf5}5l , ^v 7 i ^-f- ej.oi a. Ajji t^lB e^#°]l ^^^^ ufl^l 

12] 

XI 10 *<H &<>H, 

^"71 afll cj^E^olA 3-¥f-^ «<K^ *<K> #7} *fl2 a-^w. 1^ 

^] B e|.oi o. ^^cx| Jis^ ^s.o^ -^<a*V ^ 7>7l 3» >i. 

[^^J- 13] 

XI 10 ^Hl 

Ci IW, ^7l ^5flolAi§ ^ Aj- 7l 7]]3§nVS.^ ^-7] 7>7l ^ 
14] 

X] 10 *<H] 5£<>H, 

A o V 7l 7} 71 T^XItt ^g^^ nfl Z]o) ^ AV 7 ] ^ol^cf ^ S~Qr #51, 

^7} 7}7] 7\-%z\}±= ^7} 7}7] 7^%V^5] z] o] «j-^=( length directional ^-71 ^1 ^ ^12 
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15] 
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